Porcine MCP gene promoter directs high level expression of human DAF (CD55) in transgenic mice.
Porcine membrane cofactor protein (pMCP), a complement regulatory protein, is widely expressed in various tissues. Particularly, it is highly expressed on vascular endothelium. The objective of this study was to investigate whether the pMCP gene promoter can induce efficient expression of a human complement regulatory protein, decay-accelerating factor (DAF; CD55) in transgenic mice. Two fragments of the 5'-flanking region of pMCP gene (0.9 kb and 5.4 kb) connected with human DAF minigene (0.9/hDAF and 5.4/hDAF) were used to produce transgenic mice. The expression of hDAF in heart, liver, kidney, lung, pancreas, brain and testis of the transgenic mice was examined by immunohistochemical analysis. The vascular endothelia and the nerves in all organs examined were intensely stained. The staining pattern in these tissues was similar in all transgenic mice examined regardless of the length of the promoters. The surface expression levels of hDAF on peripheral red blood cells and splenocytes from a mouse carrying 5.4/hDAF hemizygously was twice the level of expression on corresponding human cells. The red blood cells and splenocytes from the transgenic mice exhibited resistance to lysis by human serum in a manner dependent upon expressed hDAF level. The hearts from the transgenic mice functioned for a significantly longer time than those from normal mice under perfusion with human serum in the Langendorff perfusion system. These results demonstrated that the pMCP gene promoter is a good candidate of the regulatory element in the transgene to produce transgenic animals for xenotransplantation.